The sarcoplasmic reticulum in disease and smooth muscle dysfunction: therapeutic potential.
The functions of the sarcoplasmic reticulum (SR) in diseased smooth muscle can be investigated by measuring Ca2+ transients in response to agonist application, and through cell homogenization, isolation of microsomes and measurements of Ca-ATPase activity (SERCA). Such measurements have indicated that contractile dysfunction may be associated with degradation of SERCA in some systems, such as hypertrophied bladder smooth muscle. However, the postulated roles of the SR in smooth muscle function vary from one tissue to another and SR may mediate relaxation as well as contraction. Function seems to depend on the precise location of the SR with respect to the plasma membrane and its Ca2+-activated ion channels, the Ca2+ transporters, the cavaeoli, the mitochondria, and the contractile machinery. In diseases characterized by smooth muscle dysfunction, the size of the smooth muscle cells is frequently altered, as occurs in the hypertrophy seen in gut and bladder obstruction and hypertension. This will inevitably lead to alterations in the morphology and the function of the SR. Any therapeutic potential awaits considerable advances in our understanding of the systems in individual smooth muscles and the development of selective drugs.